Objective High mortality from cancer and rising patient numbers can trigger distress among oncologists because of a heavy and emotionally demanding workload. This systematic review and meta-analysis assesses the prevalence of high levels of distress among oncologists.
| BACKGROUND
High mortality from cancer [1] [2] [3] and rising patient numbers 4 can put oncologists at risk of distress because of a heavy workload and the emotional demands of the job. Cancer is one of the biggest causes of premature adult death 5 with an estimated 1000 people diagnosed with cancer each day, 5 making oncology one of the fastest-growing and indemand medical specialties. At diagnosis, the proportion of terminally ill cancer patients can be as high as 49% for lung cancer, 21.6% for colorectal cancers, and 17% for ovarian cancers 6 with low 1-year survival rates (eg, 14% for lung cancer) 7 ; therefore, oncologists experience more frequent patient death than doctors in many other specialties.
Studies show that many oncologists experience high levels of distress, eg, feeling emotionally exhausted or burned out, [8] [9] [10] [11] having disturbed sleep, 2 feeling depressed, 12 using alcohol to cope, 13 and experiencing stress-related health problems. 9, 14 For example, up to 44.7% of oncologists present high burnout, 11 27% present psychiatric morbidity, 13 and 33% present depression. 15 To date, there has been no review or meta-analysis of the proportion of oncologists affected by occupational distress. Previous reviews 8, 9 either combined oncologists with other cancer staff or, when they focussed on just oncologists, reviewed only burnout and psychiatric morbidity.
Previous research suggests that oncologists experience job stressors that are embedded in their role as physicians within cancer care, eg, being responsible for diagnosing tumours and relaying bad news 16, 17 ; managing a patient's cancer care and weighing up the risks or benefits of treatment options such as radiotherapy, hormone therapy, surgery, or palliation relative to the type, location, and stage of the tumour 15, 16, 18 ; supporting cancer patients and helping them make informed decisions 18 ; managing patients' expectations about recovery from cancer 17 ; seeing patients suffering 17, 18 ; coping with patients' disappointment about treatment outcomes 17 ; witnessing anger or blame from patients 17, 18 ; grief about a patient's death 10 ; and experiencing multiple patient deaths. 17, 18 As well as the stressors embedded within their job roles, oncologists have a heavy workload; most work in excess of 60 hours a week and remain on call outside their formal working hours. 12 Occupational distress has a spillover effect on the work and personal life of oncologists, 10 reduces career satisfaction, 11, 12 and raises the risk that oncologists will decide to take early retirement 11 or leave oncology for another area of medicine, 14 and it has a detrimental effect on the quality of patient care. 13 We therefore systematically reviewed and meta-analysed distress prevalence in studies about oncologists presenting burnout, depression, psychiatric morbidity, sleep deprivation, stress, stress-induced health complaints, and substance abuse.
| METHODS
The systematic review Preferred Reporting Items for Systematic
Reviews and Meta-Analyses protocol was registered a priori at the PROSPERO international prospective register, available online. 
| Data items and summary measures
The data items that we sought from the publications are as follows and categorised by distress factor. We systematically reviewed all distress indicators, and where a uniform method of measuring distress was used by publications in each category, we meta-analysed distress prevalence. 
| Results synthesis, meta-analyses, and assessing the risk of bias
During data extraction, we assessed the risk of bias by assessing the quality of each publication. We used a 10-point quality checklist built on existing quality assessment methods in systematic reviews. [22] [23] [24] In the checklist, items scored yes = 1/no = 0 for an appropriate sample size for the chosen data collection tools and study design; participants were likely to be representative of the target population; relevant confounders were controlled for; and appropriate statistical methods were used. Items scored from 1 to 3: the quality of the study design, and the validity and reliability of the data collection tools. Overall, a sum quality score lower than 4 showed low quality, a score between 5 and 7 showed moderate quality, and a score equal to or higher than 8 showed high quality. We meta-analysed prevalence for burnout and psychiatric morbidity using random effects models (double arcsine transformation) with MetaXL software in Microsoft Excel. 25 Sensitivity analysis was performed for heterogeneity analysis. 26 The bias was analysed with funnel plots. 26, 27 The most popular tests for publication bias (Egger regression, and Begg and Mazumdar correlation rank) were not used because of the small number of studies. 28 Instead, the results of the Luis Furuya-Kanamori (LFK) index of asymmetry are presented. 27 3 | RESULTS
| Study selection and characteristics
The search revealed 14 763 hits with 663 publications eligible for full text analysis. Seventy-one articles were randomly selected for double assessment, and the interobserver agreement showed a high strength of agreement: Cohen κ was statistically significant (P < .000) and equal to 0.812 (95% CI 0.634-0.990). Following the full-text assessment, 43 publications were eligible for further analysis because they measured the level of distress experienced by oncologists (see the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses diagram in Figure 1 ). The publications comprised 17 studies that measured burnout [11] [12] [13] 16, [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] ; 11 studies that measured psychiatric morbidity 13 We meta-analysed 17 studies that used an identical measurement method, the 22-item Maslach Burnout Inventory with a 0-6 response scale and calculated the proportion of oncologists with high burnout based on published criteria (≥ 27 emotional exhaustion). 20 The percentage of oncologists with high emotional exhaustion varied from 23% to 48% (Table 1 ). The forest plot (Figure 2A ) showed that on average 32% oncologists (95% CI 28-36) had high burnout, defined as high emotional exhaustion. Heterogeneity was observed (P < .0001; Q = 141.83) with inconsistency (I 2 ) of 89% (95% CI 84-92). However, sensitivity analysis did not reveal any outliers: exclusion of any given study did not change the pooled prevalence by more than 0.01 point, and it did not improve heterogeneity measures (the P value for Q remained smaller than .0001 and inconsistency dropped to just 83%).
To assess publication bias, we funnel plotted prevalence ( Figure 2B ).
There was no asymmetry and no concentration, showing a low bias risk. The LFK index also showed no asymmetry (LFK = −0.72).
How many oncologists have high psychiatric morbidity?
We meta-analysed 11 studies that used the General Health Questionnaire-12 scale and calculated the proportion of oncologists with psychiatric morbidity in the same way (≥4). 21 The proportion of oncologists with high psychiatric morbidity varied from 12% to 36% ( Figure 3A) . The forest plot ( Figure 3B) Figure 3B) showed minor asymmetry, and the LFK index showed major asymmetry (LFK = −2.08). Opposite to the general tendency, this analysis
showed that smaller studies less often presented results with large sizes.
3. How severe is work stress in oncology and what are the causes?
The publications that we reviewed in Table 2 reported mean stress or the proportion of oncologists who had high stress. Between 42%
and 69% of oncologists felt stressed at work. We also looked at the stress levels linked to patients care and present these studies in the Supporting Information. Oncologists report finding the following patient care situations stressful:
(a) Coping with patient death occurrences. 
43%
Many oncologists rate emotional stress as an important challenge in practice.
Low
Abbreviation: M, mean scores.
Two publications are excluded from Table 2 because the measurement methods used in these publications have no norm score; therefore, we could make no conclusion about stress proportions and how oncologists compare with other professions. Canada, 17 cancer physicians were assessed using a measure of subjective work stress devised by the authors, M = 97.17.
How many oncologists have depression?
Between 27% of 1740 oncologists 62 and 34% of 334 oncologists 64 suffered from depression as a characteristic of burnout. Other studies showed that between 24% of 407 surgical oncologists 31 and 31% of 549 surgical oncologists 12 had depression, as assessed by the Primary Care Evaluation of Mental Disorders scale. High depression levels were observed among junior oncologists using the same scale:
51% screened positive for depression; 35% felt down, depressed, or hopeless; and 42% felt little interest or pleasure in doing things. 63 Much lower rates of depression (12%) were presented by 155 clinical oncologists (previously known as radiotherapists) and 130 medical oncologists using the Symptom Checklist for Depression. 42 Another study showed that 5% of 407 surgical oncologists had suicide intentions. 31 The mean score of quality assessment for these studies was 7.5 (moderate).
Do oncologists have disrupted sleep?
One study 47 found that of 112 radiation oncologists at resident/ young specialist level, 17% complained about having a sleep disorder often. Other studies showed that of 125 surgical oncologists at resident and fellow level, 44% were evaluated as having abnormal sleep scores, with scores of >9 on the Epworth Sleepiness Scale, 63 and 37% of 52 oncologists had sleep disorders. 2 Another study 42 56 The mean score of quality assessment for these studies was 7 (moderate).
Do oncologists have stress-induced health complaints?
Two studies presented mean scores for oncologists presenting physical symptoms 17, 51 but not norms to enable interpretation. One study found that of 112 radiation oncologists at resident/young specialist level, 42% said that they often or occasionally had a gastrointestinal/colonic transit illness, 56% had gastric illnesses or gastroesophageal reflux, and 37% had irregular heart rhythm. 47 Another study showed that of 52 oncologists, 62% reported having headaches, 60% had excessive nervousness, and 48% had an ulcer/ gastritis. 2 The mean score of quality assessment for these studies was 7 (moderate).
7. Is alcohol/substance use a problem for oncologists?
One study 32 found that few (8%) of 204 oncology residents drank alcohol ≥4 times a week whereas 20% took hypnotic drugs. Another study found that of 112 junior radiation oncologists, 10% took alcohol daily and 13% ≥4 times a week whereas only 5% took hypnotic drugs. 47 Another study showed that of 71 oncology surgeons, 30%
used alcohol in a problematic way, defined as having ≥3 drinks on a drinking day (12%) or ≥6 drinks on one occasion (27%). 13 Another study found that of 29 gynaecologic oncologists, 41% drank alcohol ≥4 times a week and 10% had received a recommendation to reduce their alcohol intake within the past year. 38 An additional study 12 found that 7% of 549 surgical oncologists were at risk because of their level of alcohol use. The mean score of quality assessment for these articles was 6.8 (moderate). 
| CONCLUSIONS

| Future research and limitations
In future research, we recommend that researchers measure distress using published inventories with good psychometric features (construct/concurrent validity and internal/external reliability), and using a standardised reporting method. We found the studies that did meet these criteria beneficial in allowing a meta-analysis. We also call for researchers in under-represented regions (eg, Africa, South America, Middle East, and Asia) to measure distress among oncologists there because we noticed a striking absence of studies from these regions.
The main limitation of the current systematic review and metaanalysis is that the search covered different subspecialties of oncology and experience levels, reflected in the observed heterogeneity and inconsistency. However, we were not able to systematically compare junior and senior oncologists because some studies combined data about them whereas other studies provided separate data. The lack of separate subgroup data is one of the main reasons why not many meta-analytic studies perform a subgroup analysis. 72 Even so, we believe that this study serves as a good overview of trends in the prevalence of occupational distress among oncologists. We also encourage future researchers to analyse the underlying factors for high inconsistency between studies. Second, the results about stressful situations in oncology practice were limited to those explored by the studies in our search results, which mainly centred on patient care. Future studies about other job stressors in oncology can reveal additional sources of distress. 
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